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October 15, 1992
Document Processing Center (TS-790)
Office of Pollution Prevention and Toxics
Environmental Protection Agency
401 M Street., S.W.
Washington, D.C. 20460
Attn: Section 8(e) Coordinator (CAP Agreement)

Dear Coordinstor:
BECAP-0025

On behalf of the Regulatee and pursuant to Unit II B.1.b. and Unit 11 C of the
6/28/91CAP Agreement, E.I. Du Pont de Nemours and Co. hereby submits (in triplicate) the
attached studies. Submission of this information is voluntary and is occasioned by unilateral
changes in EPA's standard as to what EPA now considers as reportable information.
Regulatee’s submission of information is made solely in response to the new EPA §8(e)
reporting standards and is not an admission: (1) of TSCA violation or Lability; (2) that
Regulatee's activities with the study compounds reasonably support a conclusion of substantial
health or environmental risk or (3) that the studies themselves reasonably support a conclusion
of substantial heaith or environmental risk.

The *Reporting Guide™ creates new TSCA 8(e) reporting criteria which were not
previously announced by EPA in its 1978 Statement of Interpretation and Enforcement Policy.
43 Fed Reg 11110 (March 16, 1978). The “Reporting Guide states criteria which expands
upon and conflicts with the 1978 Statement of Interpretation. Absent amendment of the
Statement of Iplerpretation, the informal issuance of the * Reporting Guide™ raises significant
due processes issues and clouds the appropriate reporting standard by which regulated persons
can assure TSCA Section 8(e) compliance.

For latee,

k H. Christman
Counsel
Legal D-7158
1007 Market Street
Wilmington, DE 19898
(302) 774-6443
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ATTACHMENT 1

Submission of information is made under the 6/28/91 CAP Agreement,
Unit I1. This submission is made voluntarily and is occasioned by recent
changes in EPA’s TSCA §8(e) reporting standard; such changes made, for
the first time in 1991 and 1992 without prior notice and in violation of
Regulatee’s constitutional due process rights. Regulatee's submission of
information under this changed standard is not a waiver of its due process
rights; an admission of TSCA violation or liability, or an admission that
Regulatee's activities with the study compounds reasonably support a
conclusion of substantial risk to health or to the environment. Regulatee has
historically relied in good faith upon the 1978 Statement of Interpretation and
Enforcement Policy criteria for determining whether study information is
reportable under TSCA §8(e), 43 Fed Reg 11110 (March 16, 1978). EPA

has not, to date, amended this Statement of Interpretation.

After CAP registration, EPA provided the Regulatee the
June 1, 1991 "TSCA Section 8(e) Reporting Guide". This "Guide” has been
further amended by EPA, EPA letter, April 10, 1992. EPA has not indicated
that the "Reporting Guide" or the April 1992 amendment supersedes the
1978 Statement of Interpretation. The "Reporting Guide" and April 1992
amendment substantively lowers the Statement of Interpretation 's TSCA
§8(e) reporting standard”. This is particularly troublesome as the "Reporting
Guide" states criteria, applied retroactively, which expands upon and
conflicts with the Statement of Interpretation.3 Absent amendment of the
Statement of Interpretation, the informal issuance of the "Reporting Guide”

and the April 1992 amendment clouds the appropriate standard by which
regulated persons must assess information for purposes of TSCA §8(e).

2In sharp contrast to the Agency's 1977 and 1978 actions to soliciting public comment on the proposed
and final §8(e) Policy, EPA has unilaterally pronounced §8(e) substantive reporting criteria in the 1991
Section 8(e) Guide without public notice and comment, See 42 Fed Reg 45362 (9/9/77), *Notification of
Substantial Risk under Section 8(e): Proposed Guidance”.

3a comparison of the 1978 Statement of Interpretation and the 1992 "Reporting Guide" is a appended.



Throughout the CAP, EPA has mischaracterized the 199] guidance as
reflecting "longstanding” EPA policy concerning the standards by which
toxicity information should be reviewed for purposes of §8(e) compliance.
Regulatee recognizes that experience with the 1978 Statement of
Interpretation may cause a review of its criteri. Regulatee supports and has
no objection to the Agency's amending reporting criteria provided that such
amendment is not applied to the regulated community in an unfair way.
However, with the unilateral announcement of the CAP under the auspices of
an OCM enforcement proceeding, EPA has wrought a terrific unfairness
since much of the criteria EPA has espoused in the June 1991 Reporting
Guide and in the Agency's April 2, 1992 amendment is new criteria which
does not.exist in the 1978 n ion nfor

Policy.

The following examples of new criteria contained in the "Reporting

Guide" that is not contained in the Statement of Interpretation follow:

o even though EPA expressly disclaims each "status report” as being preliminary
evaluations that should got be regarded as final EPA policy or intent?, the "Reporting
Guide™ gives the "status reports” great weight as "sound and adequate basis™ from
which to determine mandatory reporting obligations. ("Guide" at page 20).

o the "Reporting Guide" contains a matrix that establishes new pumerical reporting
"cutoff™ concentrations for acute lethality information ("Guide" at p. 31). Neither
this matrix nor the cutoff values therein are contained in the Statement of
Interpretation. The regulated community was not made aware of these cutoff values
prior to issuance of the "Reporting Guide” in June, 1991.

othe "Reporting Guide" states new specific definitional criteria with which the Agency,
for the first time, defines as "distinguishable neurotoxicological effects': such

criteria/guidance not expressed in the 1978 Statement of Interpretation.”;

othe "Reporting Guide™ provides new review/ reporting criteria for irritation and
sensitization studies; such criteria not previously found in the 1978 Statement of

othe "Reporting Guide" publicizes certain EPA Q/A criteria issued to the Monsanto
Co. in 1989 which are not in the Statement of Interpretation; have never been
published in the Federal Register or distributed by the EPA to the Regulatee. Such
Q/A establishes new reporting criteria not previously found in the 1978 Statement of

Interpretation/Enforcement Policy .

4The 'status reports’ address the significance, if any, of particular information reported to the Agency,
rather than stating EPA's interpretation of §8(e) reporting criteria. In the infrequent instances in which the
status reports contain discussion of reportability, the analysis is invariably quite limited, without
substantial supporting scientific or legal rationale.

5 See, €.8, 10/2/91 letter from Du Pont o EPA regarding the definition of ‘serious and prolonged
effects’ as this term may relate to transient anesthetic effects observed at lethal levels; 10/1/91 letter from
the American Petroleum Institute to EPA regarding clarification of the Reporting Guide criteria.




In discharging its responsibilities, an administrative agency must give
the regulated community fair and adequate warning to as
what constitutes noncompliance for which penalties may be assessed.

Among the myriad applications of the due process clause is the fundamental principle
that statutes and regulations which purport to govern conduct must give an sdequate
warning of what they command or forbid.... Even a regulation which governs
purely economic or commercial activities, if its violation can engender penalties,
must be so framed as to provide a constitutionally adequate warning to those whose
activities are governed.

Diebold, Inc, v. Marshall, 585 F.2d 1327, 1335-36 (D.C. Cir. 1978). See
also, Rollins Environemntal Services (NJ) Inc. v, U.S, Environmental
Protection Agency, 937 F. 2d 649 (D.C. Cir. 1991).

While neither the are rules, This principle has been applied to hold
that agency ‘clarification’, such as the Statement of Interpretation, the
"Reporting Guide” nor the April 1992 amendments will not applied
retroactively.

...a federal court will not retroactively apply an unforeseeable interpretation of an
administrative regulation to the detriment of a regulated party on the theory that the
post boc interpretation asserted by the Agency is generally consistent with the
policies underlying the Agency's regulatory program, when the semantic meaning of
the regulations, as previously drafited and construed by the appropriate agency, does
not support the mterpretation which that agency urges upon the court.

Standard Qil Co. v, Federal Energy Administration, 453 F. Supp. 203, 240

(N.D. Ohio 1978), aff'd sub nom. Standard Qil Co. v, Department of
Energy, 596 F.2d 1029 (Em. App. 1978):

The 1978 Statement of Interpretation does not provide adequate notice

of, and indeed conflicts with, the Agency's current position at §8(e) requires
reporting of all 'positive' toxicological findings without

regard to an assessment of their relevance to human health. In accordance
with the statute, EPA's 1978 Statement of Interpretation requires the
regulated community to use scientific judgment to evaluate the significance of
toxicological findings and to determining whether they reasonably support a

conclusion of a substantial risk. Part V of the Statement of Interpretation

urges persons to consider "the fact or probability” of an effect's occurrence.
Similarly, the 1978 Statement of Interpretation stresses that an animal study
is reportable only when "it contains reliable evidence ascribing the effect to
the chemical." 43 Fed Reg. at 11112, Moreover, EPA's Statement of
Interpretation defines the substantiality of risk as a function of both the
seriousness of the effect and the probability of its occurrence. 43 Fed Reg
11110 (1978). Earlier Agency interpretation also emphasized the
"substantial” nature of a §8(e) determination. See 42 Fed Reg 45362, 45363
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(1977). [Section 8(e) findings require "extraordinary exposure to a chemical
substance...which critically imperil human health or the environment"].

The recently issued "Reporting Guide™ and April 1992 Amendment
guidance requires reporting beyond and inconsistent
with that required by the Statement of Interpretation. Given the statute and
the Statement of Interpretation’s explicit focus on substantial human or
environmental risk, whether a substance poses a "substantial risk” of injury
requires the application of scientific Jjudgment to the available data on a case-
by-case basis.

If an overall weight-of-evidence analysis indicates that this
classification is unwarranted, reporting should be unnecessary under §8(e)
because the available data will not "reasonably support the conclusion” that
the chemical presents a substantial risk of serious adverse consequences to
human health.

Neither the legislative history of §8(e) nor the plain meaning of the
statute support EPA's recent lowering of the reporting threshold that TSCA
§8(e) was intended to be a sweeping information gathering mechanism. In
introducing the new version of the toxic substances legislation,
Representative Eckhart included for the record discussion of the specific
changes from the version of H. R. 10318 reported by the Consumer
Protection and Finance Subcommittee in December 1975. One of these
changes was to modify the standard for reporting under §8(e). The standard
in the House version was changed from "causes or contributes to an
unreasonable risk” to "causes or significantly contributes to a substantial
risk”. This particular change was one of several made in TSCA §8 to avoid
placing an undue burden on the regulated community. The final changes to
focus the scope of Section 8(e) were made in the version reported by the
Conference Committee.

The word "substantial” means "considerable in importance, value,
degree, amount or extent”. Therefore, as generally understood, a
"substantial risk” is one which will affect a considerable number of people or
portion of the environment, will cause serious injury and is based on
reasonably sound scientific analysis or data. Support for the interpretation
can be found in a similar provision in the Consumer Product Safety Act.
Section 15 of the CPSA defines a "substantial product hazard” to be:

"a product defect which because of the pattern
of defect, the number of defective products
distributed in commerce, the severity of the
risk, or otherwise, creates a substantial risk
of injury to the public.”




Similarly, EPA has interpreted the word 'substantial’ as a quantitative
measurement. Thus, a 'substantial risk’ is a risk that can be quantified, See,
56 Fed Reg 32292, 32297 (7/15/91). Finally, since information pertinent to
the exposure of humans or the environment to chemical substances or
mixtures may be obtained by EPA through Sections 8(a) and 8(d) regardless
of the degree of potential risk, §8(e) has specialized function. Consequently,
information subject to §8(e) reporting should be of a type which would lead a
reasonable man to conclude that some type action was required immediately
to prevent injury to health or the environment.




Attachment
Comparison:

Reporting triggers found in the 1978 "Statement of Interpretation/ Enforcement
Policy”,43 Fed Reg 11110 (3/16/78) and the June 1991 Section 8(e) Guide.

TEST TYPE 1978 POLICY New 1991 GUIDE
CRITERIA EXIST? CRITERIA EXIST?

ACUTE LETHALITY
Oral N} Y)
Dermal N} Y}
Inbalation (Vapors) 16 Y
aerosol N} Y}
dusts/ particles N} ' Y}
SKIN IRRITATION N Y8
SKIN SENSITIZATION (ANIMALS) N Y?
EYE IRRITATION N yio
SUBCHRONIC
(ORAL/DERMAL/INHALATION) N Yl
REPRODUCTION STUDY N yi2
DEVELOPMENTAL TOX Y3 yl4

643 Fed Reg at 11114, comment 14:
“This policy statements directs the reporitng of specifiec effects when unknown to the
Administrator. Many routine tests are based on a knowledge of toxicity associated with a
chemicall. unknown effects occurring during such a range test may have to be reported if
they are those of concern tot he Agency and if the information meets the criteria set forth in
Parts V and VI1."
7Guide at pp.22, 29-31.
8Guide at pp-34-36.
9Gu;de at pp-34-36.
10Guide at pp-34-36.
NGuide at pp-22; 36-37.
2Guide at pp-22
1343 Fed Reg at 11112
"Birth Defects” listed.
14Guide at pp-22




NEUROTOXICITY
CARCINOGENICITY
MUTAGENICITY

In Vitro
In Viwo

ENVIRONMENTAL
Bioaccumulation
Bioconcentration
Oct/water Part. Coeff.
Acute Fish

Acute Daphnia
Subchronic Fish
Subchronic Daphnia

Chronic Fish

AVIAN

Acute
Reproductive
Reprodcutive

15Guide at pp-23; 33-34.

1643 Fed Reg at 11112
*Cancer” listed
1Guyjde at pp-21.

ylé

Y}ls

Y}
Y}ZO
Y}

zZ Zz z =z

ZZZ

1843 Fed Reg at 11112; 11115 at Comment 15

"Mutagenicity " listed/ ir vivo vs invitro discussed; discussion of "Armes test”.

19Guyide at pp-23.

2043 Fed Reg at 11112; 11115 at Comment 16.
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Y} 19
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CAS# 7440-03-1; 10026-12-7; 1313-96-8; 1314-62-1; 7721-01-9

# for niobium oxychloride not known | 3
CHEM: '~Niobium metal; Niobium pentachloride; Niobium oxychloride,

Niobium pentoxide; Tantalum lﬁntachloride;‘ Vanadium pentoxide

TITLE: Toxicity of Compounds of Niobium, Tantalum, and Vanadium
DATE: 12/9/57
SUMMARY OF EFFECTS: Gastric injury with Niobrium pentachloride;
Tantalum pentachloride.




BEST COPY AVAILABLE

LCXICITY OF COMPOUNDS OF NICBIUM: TANTALUM? AND VANADIUM”

Medical Research Project No, MR-166

. in order to anticipate possible danger from human exposure to
chemicals concerned with preparation of niobium metal from columbite
ore, the Pigments Department (1 and 2) requested an investigation
of the toxicity of the following compounds:

12 ym Metal - (Haskell No. 1887)

2 "= (Haskell No, 1886)
3 de - (Haskell No. 1885)

4 * = (Haskell No, 1943)

5! Tantalump P - - (Haskell No. 1888)
©) MNanadium Pentoxide - iuaskell No. 1942)

The Haskell Laboratory has determlined thc acute oral toxicity
of samples 1, 2, 3, and 5 using the rat as the test animal,

In ord:r to predict the effects un the lung of inhalation of
dust of samplen 1, 2, 4, nand 6, the dust was introduced into the
peritoneal cavity of guinen pigs. Half of the antmale *ap- angp’
ficed thirty days, and the remainder 8ixty cdays, aii @ I8.up,
Experience with this test has shown that the rcaction of the peri-
toneal tissue to the dust is gimilar to that of lung tissue to

inhaled dust,

NIOBIUM METAL

feute Cral Toxicity

Due to the small amount of sample availatle, a single

{ dose of T50C mg/Kg of the metal in a finely granular form was
administered to a 330 Fm white male rat by stomach tube as a
30 per cent suapension in 2 per cent agueous gum guar, It
cauaed no detectable clinical 3lgns of toxicity. During the
first twenty-four houre, 02.5 per cent of the niobium metal
was recovered from the feaen, Nn nathologicel change
attributaoble to the niobium wns found when the rat was sacri-
ficed ten days after treatment,

Tissue Reaction

fitout 0.5 gm nioblum metal in a No. 5 gelatin capsule

was introduced under light pentobarbital anesthesia into the
eritonesl cavi:y of each of ten guinea plgs weighing 410 to

50 gm, No attempt was made to sterilize the metal or the
capsule, but the surgical oper~tion was carried out with
aseptic precautions, The animnrls lost weight during the first
week after operation and then (oined weight and tehaved
normally until sacrificed after one and two months. The

S At s o .
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niztium metal was tound, at nutcpegy, in one or more mon(r
loosely attached to the pertitoneal surfaces, often hanging In
the form of a black glotule frcm the omentum, Elaewherce the
surfaces of the abdominal organs were smeccth &nd nornal in
appearance and without adhesions or other evidence of irri-
taticn, except as caused by the operation. The organs them-
selves appeared normal, Microscopically, the varticles of
material had the same appearance As tefcrc injectlon., They
werc found as masses on the peritoneal surfaces or were held
together by morionuclear cells and a very few connective tissue
cells. There was no microscopic evidence of any inflammestory
type of reaction and no evidence that the particles had
peretriated the peritoneal surfaces, Comparison of the leelons
after one and two months showed no difference.

NIuDBIUM PENT/CHLCRIDE

‘cute Oral Texlclty

Fifteen per cent and 30 ver cent solutions were made in
d~hydrated peanut oil, Reacticn occurred on the surface,
orecumably due to atmospheric motsture with the formatlion of
hydrichloric acid and niobium oxychloride, ™- ok
sglution wan arproximately 1 ag determined c¢y .nw.calor paper,
vhen doses rankling from 450 rg/kg to 7500 miz/kg were admin-
{stered to adult mnhle altino rats ty stomach tube, the
*sproximate Lethal Dose (ALD) was established at 3400 mg/kr.
The lethal doses produced palleor, labtored breathing, and
sreat discomfort with death within three houra, Sublethal
doses aa low s LTO mp/kg ciaused nallor and discomfort with
seecesional wolght losses, 4t aut»opsy all animals, including
survivors sacrificed ten or eleven days after treatment,
showed evidence of gsatric infury.

NICRIUM OXYCHLCRINE

Jcute (rai Tuoxielty

The ALD c¢f niechtum oxychleride as a 305 per cent asus-
pension in peanut o1l, adminictercd by stomach tute to rats,
wag greater than 11,000 mg/k¢ - the 1argest proctical dose,
No pathuloglcael c..ange due to the treatment was found when
the aninals were sacrificed nine days after treatment,

Tissue Reaction

* 0 per cent aquecur suspenaion of the cample wasg
steriili.ea st 1o pounds of cteam pressure for 15 minutes and
injected in 2 ml guantities Intraperitoneally intce each cof
ten younpy guinea plgs welghing 395¢ to W40 pym, The anlmualrs
ccentinued a normal weliprht onin and tehuvior without initial
nettack nfter injection, witl, the exceptlon of one which
develoned extensive nnecumonia and peritenitis after rbout
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LYV

one month and was sacrificed when moribund on the 32nd Auy,
The remaining animals sacrificed thirty and sixty dcys ufter
treatment showed the injected material accumulated in several
white massea on the peritoneal surfaces, principally on the
most dependent ventral peritoneal w2ll, Elsewhere there wac
nn evidence of abnormality. Microscopically the tissue
scagtion way like that to niotium motal, but slightly more
pronounced. The accumulated pirticles were held topether by
monocytes, a few glant cells and a small amount of connectlive
tissve and blood vessels, There was no evidence of a con-
tinuous type of 1nf1ammatorj reaction, and no evidence of

-penetratton of. the- peritoneum, ;omparison'of the lesions °

after thirty days with those after sixty days showed very
little, if any, change - & response which 13 typical for
inert Justs such as titanium dioxide,

NICLIUM PHNTOXIDic

e ....u....._,..AM.“MAM.M%N‘._‘“:W”W‘

Tiyaue Reaction

A ster!llized 5 ver cont aqueous suspension, infjected in
2 ml quantities into the peritonexsl cavitizs of each of ten
guinea p':3 welghing 335 to 390 gm, was followed by no
detecnteble clinical evidence of injury due to the chemical,
One animal died of lobar pneumonin seven days after injec-
tion, The inJjected material was found masscd on the most
dependent part of the peritonerl cavity where 4t wus covered
with A sinpgle layer of thin cells, The material was oo
densely packnrd that cellular detail within the muaus could
not be made out, However, there was no acute inflummnatory
reaction and none of the material had entered the underlying

mugcle,

1 second animal, ocud S lokar pneumonlia thirteen dnys
nfter ingeetlion, shewed o similar accumulation of the injected
mitter1al on the peritone2l surface withouvt any evidence ol
acute Inflammntory reaction,

The remaining eight pulnea pifs remained henlthy and
guined welght normilly until sacrificed thirty-one and sixty
days after injection. Irn all 2nimals the material was {ound
in mnases on the peritoneal surfaces, moetly on the most
dependent ventral surface, The tissue reaction wae the pame
an3 to niobium oxychloride, Individual particles were donsely
accumulated within monocytes and a few giant cells which, in
turn, were densely packed in smooth, slightly raised, white
mannes up to about 1 em In dicmeter, A few connective tignve
eerlln and blood vessels held the naccumulaticna topether,
Comparlson of thirty-one-and slxty-day-leslons shoved the
tiusue reaction to te ensentially atatic, without evidence of
continunuz Inflammateory rerction, None of the materinl wana
found penetrating the underlying ticsue,
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TANTALUM PENTACHLORIDE

Acute Oral Toxicity

Preparation of 15 per cent and 30 per cent solutions in
dehydrated peanut oil formed a darl brown liquid and white
preclpitate, presumably due to reaction with atmospheric water
at the surface with the formation of tantalum oxide and hydro-
chloric acid, The final pPH was approximately 1 as determined
ty indicator paper. Doses ranging from 450 mg/kg to 7500
mg/kg administered by stomach tube to adult male albino rats
established the ALD at 1500 mg/kg. One rat receiving 3400
mg/kg survived. The lethal doses produced naller, great dis-
comfort, and death within eighteen hours. i dose of 1000
mg/kg caugsed vrallor and discomfort but lower doses were
anparently tolerated, However, anatomical evidence of gas-
tric injury was found in all animals ten or fourteen days
after treatment. At 670 mg/kg there was & penetrating ulcer
of' the stomach.

VANADIUM PENTOXIDE

The material as received was a brown nowder consisting of
rhomboid crystals averaging 36 microns in length and accumulated
in masses as large as 125 microns in diameter, The immediate nH
of a 5 per cent aqueous suspension was 6 as determined bty indi-
cator paper, and after sterilization at 15 pounds pressure for 15
minutes the pH was 2.

Tissue Reacticn

Two ml of a 5 per cent aqueous sterilized suspension,
injected intraperitoneally into ten gulnes pigs weighing 340
to 405 gm, was followed by rapidly progressing diarrhea and
death of all but one animal in one or two days. To minimize
the acldity of the material injected, the experiment was
repeated with five guinea pigs using vanadium pentoxide and
water sterilized separately and mixed Just tetore use.

The dose given some of the animals was reduced one-half, The
results were the same, only one animal surviving thirty-six
hours .,

Fxamination of the animels dying within two days was
unsatisfactory because of post-mortem change, The injected
material was massed on the peritoneal surfeces., No gross
evidence of inflammatory reaction was detected. One guinea
plg lived one week after injection of 50 mg of vanadium
pentoxide (1 ml of a 5% suspension), during which 1t suffered
from diarrhea and weight loss. The injected material was
found nccumulated on the peritoneal surface accomnanied by
an Inflammuteory reaction which might have bcen due to bacterial
contomination,
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(ne of the thirteen guinea Pigs inJected with 100 mg of
vanadium pentoxide (2 ml of a 5% suspension) survived but
remiined in poor condition for two weeks, It thcnh rapidly
regained weight and the general appearance of good health,
When 1t was 3acrificed thirty-two days after injection, no
evidence of the vanadium pentoxide was found, and nn nath-
ologleal change was recognlzed,

DISCUSSION

The injury following oral administration of niobium penta-
chloride and tantalum pentachloride was presumably due to the
heat and hydrochloric acid evolved by the reaction with the water
contained in the stomach and within the tissue of the stomach wall,
The lesions were severe and might lead to chronic ulcer or pene-
tration,

Although niobium metal, niobium oxychloride, and niobium
pentoxide were found to be innocuous when glven by mouth or injec-
ted intruperitoneally, inhalation in the form of duats might result
in residual depouslt in the lungs, depending on th ~ .« 's% size

The tissue reacticon to nicktium metal was practically nil,
The particles were collected and maused by cells especially per-
forming this function, Thereafter, the adjacent tissues simply
dccommodated Lhemselves to the mass, The reaction was Lhe same
88 the physical accommodation with minimal biological reaction in
the use of tuntalum as suture material, prosthetic devices, and
thin sheets applied to burned surfaces 3)

" The tisaue reaction to Intraperitoneal injectlion of niobium
oxychloride and niobium pentoxide, although inert in type,
involved morc connective tissue and blood vesscl reaction than
nioblum metal, but not more than would result from such a dust
as titanium dloxide (7). From the point of view of inhalantion
hazard, 1t should be pointed out that atmospherie contamination
resulting from the escape of nicbium pentachloride or tantalum
pentichloride would produce the oxychlorides or oxides of small
partlcle size nccompanted by hydrochlorie acid. The simultaneous
inhaletion of the two could cause greater tissue reaction than
indicated by the results reported here. .,

The results with vanudium pentoxide are in accord with those
of 3Jober, (4) who found that an intraperitoneal injection of
34-45 mg was futal to guinea pigs, and some deaths followed the
injJection of 5-10 mg. There was no evidence of peritoneal reac-
tion in the animals dying within five days and survivors recovered
completely in three to ten weeks.

It 1~ probntle that vinadium nentoxide is soluble in body
flulds asince Tiulvite and Vagner (5) recovered Cl per cent of
aodium vanndate from the urine nand feces of rats twenty-four hours
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after intraperitoneal injection oI’ the oxide. After two weeks,
11 per cent of the injected material was found retzined in the
tissues, .

There 1is general agreement that the inhalation of vanadium
pentoxlide by man and animals causes irritation of the reapiratory
tract and sometimes of the digestive tract as well (6). The
toxlec action 1s believed by some workers, cited by Sjoberg (4),
to ke in the nature of damare to the metabolic processes in the
tissues, although this has not been proved. Flury and Zernick,
also cited by Sjoberg, proposed that the poisoning 13 due to a
catalytic action on the tissues in the respiratory and digestive
organs and in the nervous system., The Maximum Acceptable Concen-
tration (MAC) for V505 dust in the atmosphere is 0.5 mg/m3 .

CONCLUSIONS

Niobilum metal, nictium oxychloride, and nicbium pentoxide
are substances of low toxicity and there should be no danger from
short periods of inhalation of the dust in moderate amounts.
However, the MiC in the atmosphere should not exc * e
for particles of 1 to 5 microns in diameter, the value estatlished
for nulsance dusts,

Contact with nioblum pentachloride and tantalum pentachloride
may be harmful because of the heat and hydrochloric acid evolved
in the presence cof mouisture.

Vanadium pentoxide causes a tissue reaction entirely differ-
ent in type from that caused by such insoluble and almost insoluble
materials as the oxides of titanium, niobium, tuntalum on the one
hand, end silicun on the other hand, It has a fairly marked toxic
effect when introduced intraperitoneally into guinea pigs. The
substance sppears to be absorbed and carried away, causing a
systemlic toxlic reaction and leaving no sign of anatomical injury.
Although vanadium pentoxide in the guinea pig peritoneal cavity
does not causc fitrosis, inhalation of the dust 1s known to cause
irritation of the recspiratory tract. Both inhalation and inges-
tion of vanadium pentoxide should be avotided.
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12413A

. Niobium Metal

L

Acute oral toxicity is of low concern based on the survival of one rat exposed to 7500 mg/kg.
No clinical signs or pathological changes were observed. [Acute intraperitoneal resulted in no
toxicity in 10 guinea pigs exposed to 0.5 g.]

2 Niobium Pentachloride

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 3400 mg/kg in
rats exposed to doses ranging from 450-7500 mg/kg. Clinical signs included pallor and
discomfort (lethal doses, sublethal 2670), and labored breathing (lethal doses). All animals
exhibited gastric injury.

7 Niobium Oxychloride
L
Acute oral toxicity is of low concern based on an approximate lethal dose of >11000 mg/kg

in rats. [Acute intraperitoneal exposure resulted in no toxicity in 9/10 guinea pigs exposed to
a 5% aqueous suspension. One guinea pig developed extensive pneumonia and peritonitis. ]

« Tantalum Pentachloride

L

Acute oral toxicity is of low concern based on an approximate lethal dose of 1500 mg/kg in
rats exposed to doses ranging from 450-7500 mg/kg. Gastric injury was observed in all
animals, and a penetrating ulcer at 670 mg/kg. Clinical signs included pallor and discomfort
at lethal doses and at 1000 mg/kg.




VANADIUM PENTOXIDE
7721-01-9

“12413A-02"=" "="ABSTRACT BASED ON SUMMARIZED RESULTS SUBMITTED
WITHOUT A REPORT. A 2 ML 5% SOLUTION OF VANADIUM PENTOXIDE (CAS#
7721-01-9) WAS INJECTED INTO PERITONEAL CAVITIES OF 10 GUINEA PIGS.
RAPIDLY PROGRESSIVE DIARRHEA, FOLLOWED BY DEATH IN 9/10 ANIMALS,
OCCURRED 1-2 DAYS POST-DOSING. INJECTED MATERIAL WAS FOUND MASSED
ON PERITONEAL SURFACES WITH NO EVIDENCE OF INFLAMMATORY REACTION.

EXPERIMENT WAS REPEATED AT HALF-DOSE WITH 5 GUINEA PIGS. ONLY
1/5 ANIMALS SURVIVED 36 HOURS.”




NIOBIUM PENTOXIDE

v

1313-62-1

“12413A-01"=" N "="ABSTRACT BASED ON SUMMARIZED RESULTS SUBMITTED
WITHOUT A REPORT. A 2 ML 5% SOLUTION OF NIOBIUM PENTOXIDE (CAS# 1313-
62-1) WAS INJECTED INTO PERITONEAL CAVITIES OF 10 GUINEA PIGS. TWO
ANIMALS DIED OF LOBAR PNEUMONIA 7 AND 13 DAYS AFTER INJECTION. TEST
MATERIAL WAS MASSED IN THE PERITONEAL CAVITY WITH NO ACUTE
INFLAMMATORY REACTION NOTED. THE REMAINING 8 ANIMALS WERE
SACRIFICED 31 AND 60 DAYS AFTER INJECTION. TEST MATERIAL WAS FOUND
MASSED WITHIN MONOCYTES ON THE PERITONEAL SURFACES. NO SIGNS OF
TOXICITY WERE NOTED.”




